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WHAT IS FUNCTIONAL GENOMICS?

Functional Genomics is like Teenage Sex

e Everyone talks about it.

* Nobody really knows how to do it.

* Everyone thinks everyone else is doing it.

* So everyone claims they are doing it.
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WHAT IS FUNCTIONAL GENOMICS?

Determination of the relationship between an organism’s
genome and its phenotype
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genome

What’s a
Genome?
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phenotype

Slight variation
in genome
(~0.1% different)
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phenotype

No variation
in genome
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Determination of the relationship between an organism’s
genome and its phenotype
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WHAT IS (NOT) FUNCTIONAL GENOMICS?

Macintosh / Windows ¢
COROM (Vv.2.0)
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Typical functional genomics questions:

When and where are genes expressed?

How do gene expression levels differ in various cell types and states?

What are the functional roles of different genes and in what cellular processes do
they participate?

How are genes regulated?
Where are the active gene promoters in a particular cell type?
How do genes and gene products interact?

How does gene expression change in various diseases or following a treatment?
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e Variant detection

Promoter 5'UTR Protein coding region 3'UTR ° a CG H
Start Stop  Terminator ° F I S H
DNA
B * Sanger
Transcription Exon Exon Exon

= Intron™™™ Intron "—— ® EplgenetICS
D N * ChiIP-seq

MRNA  post-transcription
s Poly-A ta * Bisulfite seq

modification

.Translation

Protein

CAMBRIDGE
INSTITUTE

K 1}% CANCER
RESEARCH

Aoy U




WHAT IS FUNCTIONAL GENOMICS?

Promoter 5'UTR Protein coding region 3'UTR
Start Sto| p Terminator
DNA * Transcriptomics
Transcription Bl hd Northern BIOt
S ntron™™ Intron
* gPCR
\, w\—/m q
T et anerptn * RNA-seq
5 cap Poly-A tail
.Translation

Protein ‘
L s CANCER CAMBRIDGE
b RESEARCH | INSTITUTE
Ahefs UK




WHAT IS FUNCTIONAL GENOMICS?

Promoter 5'UTR Protein coding region 3'UTR
Start Stop  Terminator
DNA :w\—/-
Transcription Exon Exon Exon

== ntron™™™ Intron
Pre-

MRNA  post-transcription
modification

.Translation

Protein

* Transcriptomics
* Ribo-seq

5'cap Poly-A tail

%% CANCER
e RESEARCH

' -'-"M‘ UK

CAMBRIDGE
INSTITUTE




WHAT IS FUNCTIONAL GENOMICS?

Promoter 5'UTR Protein coding region 3'UTR
Start Stop  Terminator
DNA :w\—/-
Transcription Exon Exon Exon

== ntron™™™ Intron
Pre-

MRNA  post-transcription
modification
5'cap Poly-A tail

[ I |

.Trans.aﬁon * Proteomics
e MS
Protein
* CyTOF

e Crystallography

%% CANCER
e RESEARCH

' -'-"M‘ UK

CAMBRIDGE
INSTITUTE




WHAT IS FUNCTIONAL GENOMICS?

Single-cell sequencing
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MULTIOMI

[
GENOMICS EPIGENOMICS TRANSCRIPTOMICS REPEATOMICS PROTEOMICS o, METABOLOMICS
'

METAGENOMICS

TRANSPOSONS

HETEROGENEOUS DATA INTEGRATION.CHALLENGE::

S8 CANCER
o - RESEARCH
Al UK

CAMBRIDGE
INSTITUTE




Contributions to slides:
Benilton S Carvalho
Nuno Barbosa-Morais
Stephen J Eglan
NEYCHERLIGE

Rory Stark
gl UNIVERSITY OF cof s
“§» CAMBRIDGE '-‘f'»m 0K




